A gene (DYTI) for early onset idiopathic torsion dystonia was mapped to chromosome 9q34 in non-Jewish and Jewish families. The DYTI gene region has been excluded in other families with adult onset and cervical or cranial onset idiopathic torsion dystonia from the United States, Great Britain, and France. The role of DYTI in a Swedish family with adult onset idiopathic torsion dystonia in four generations was examined. The disease seems to be inherited in an autosomal dominant mode with reduced penetrance in this family. There were 10 affected family members, with a mean age of onset of 27 (range 18 to 50) years. The disease showed variable expression, with focal, multifocal, and generalised forms of dystonia in different family members. Genetic analysis excluded the chromosomal region containing the DYTI locus as being responsible for dystonia in this family.
Ozelius et al localised a gene for an early onset form of idiopathic torsion dystonia to 9q32-34 in an American non-Jewish family. 6 Kramer et al found evidence for linkage to the same region in a sample of 12 Ashkenazi Jewish families with idiopathic torsion dystonia.7 This locus DYT1 seems to be responsible for most cases of classic early onset dystonia in non-Jewish families.8 Linkage disequilibrium between an extended haplotype of 9q34 loci and the DYT1 gene in the Ashkenazi population, suggests that these loci are within 1-2cM of the DYT1 gene.9 In the present study genetic analysis was carried out with the microsatellite markers around the DYT1 locus in a Swedish family with late onset idiopathic torsion dystonia.
Methods

NEUROLOGICAL EXAMINATION
Family members willing to participate in this study were 14 12 16 14 14 IV:.1 IV:2 IV:3 IV:4 theta from 0 to 0 30 (0 to 30% recombination). Exclusion within a given region around the marker gene was considered significant if the Lod score was < -2-0; a positive Lod score of > +3 would be considered significant evidence in favour of linkage.
Results
CLINICAL AND GENEALOGICAL DATA
Most affected members were found in one branch of the family. Seven family members had unequivocal signs of torsion dystonia, three obligate gene carriers had minor signs of dystonia, and one member had possible dystonia. Another family member living in Canada (II:18) was unaffected by history, and included in the linkage study (table 1 ). An extended and revised version of the original pedigree3 is presented ( figure) . Only the part of the family in which cases with dystonia have been found is included in the pedigree. According to the present examination, parent to child transmission in cases with definite dystonia was found in two cases (figure), II:8 to III:7 and II:13 to III:10. Parent to child transmission was also found in obligate gene carriers with minor dystonia signs, II: 1 1 to III:9, III:9 to IV:5, and II:15 to III:12.
LINKAGE ANALYSIS Using the subset of the family shown in the figure pairwise linkage analysis between dystonia and four 9q polymorphisms: D9S62a, D9S62b, D9S63, and ASS, all gave negative values at theta = 0 0, but did not show significant exclusion around these loci (table 2) . Still construction of haplotypes across the region spanned by the markers showed obligate recombination in two members with definite dystonia, IV:5 and III:12 (figure), which contribute to the negative Lod scores. Multipoint analysis was also performed, with an intervening distance of 1 cM. As expected, the entire region between these markers was excluded for linkage, with Lod scores > -5 00 across the region (data not shown).
Discussion
A gene for idiopathic torsion dystonia in a non-Jewish kindred with autosomal dominant inheritance of early onset dystonia has been located on chromosome 9q34, with linkage to the gene encoding gelsolin (GSN).6 This gene has also been implicated in seven non-Jewish families with typical early onset dystonia. In an initial study, linkage analysis using DNA 
